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1 . Applicants' amendment filed July 1 1 , 2005 is acknowledged and has been 
accepted. Claims 37-56 are pending in tiie instant application. All rejections 
have been withdrawn in view of Applicants' comments/arguments, with the 
exception of those discussed below. 

2. The text of those sections of Title 35, U.S. Code not included in this action 
can be found in a prior Office action. 

3. Claim 54 is rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. Claim 54 recites the limitation "\\4ierein 
the unmethylated cytosine-guanine is flanked by two 5' purines and two 3' pyrimi- 
dines" in lines 1-2. There is insufficient antecedent basis for this limitation in the 
claim 

4. Claims 37-56 are rejected under 35 U.S:C. 112, first paragraph, because the 
specification, while being enabling for a method of administering CpG to a subject 
(mice), does not reasonably provide enablement for a method for stimulating a 
subject's response to a vaccine comprising administering an immunostimulatory 
oligonucleotide adjuvant as a vaccine adjuvant to the subject to stimulate the 
subject's response to the vaccine. The specification does not enable any person 
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skilled in the art to which it pertains, or with which it is most nearly connected, to 
use the invention commensurate in scope with these claims. 

The presently pending claims are not clear with regard to the intended use as 
well as the steps con:q)rising the claimed metiiod. For exanq)le, it is not clear if 
the composition being administered to the subject comprises the immuno- 
stimulatory ohgonucleotide or the immunostimulatory oligonucleotide and a 
vaccine antigen? Is the CpG administered before the vaccine antigen? What does 
Applicant intend for the recitation of "response to a vaccine"? It is not clear if 
response means stimulating an immune response or stimulating a vaccine to protect 
the subject against infection. A review of the specification does not answer these 
questions and in view of these questions, the specification is not enabled for the 
scope of tiie claimed invention. 

Example 5 of the specification teaches in vivo studies with CpG 
phosphorothioate ODN. "Mice were weighed and injected IP with 0.25ml of 
sterile PBS or the indicated phosphorothioate ODN dissolved in PBS. Twenty four 
hours later, spleen cells were harvested, washed, and stained for flow cytometry 
using phycoerythrin conjugated 6B2 to gate on B cells in conjunction with biotin 
conjugated anti Ly-6A/E or anti-la'^ (Pharmingen San Diego, CA) or anti-Bla-1 
(Hardy, R. R. et al., J. Exp. Med. 159:1169 (1984). Two mice were studied for 
each condition and analyzed individually." (specification, p. 27) 

It is not clear if this study was actually done. The methods and steps have 
been set forth, but data indicating the results of this study are not disclosed in this 
specification. There does not appear to be any example set forth of administering a 
vaccine composition (i.e. antigen and CpG) to a subject and the resultant 
stimulating a subject's response to a vaccine. 
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The scope of the recitation "vaccine" is broad and the claims do not 
specifically define a particular vaccine or antigen for the vaccine. Does applicant 
intend this method to be applied to each and every vaccine con:q)Osition (i.e. viral, 
bacterial, fungal, protozoal, cancer, etc)? The specification at p. 7 indicates that 
the immunostimulatory oligonucleotides can be used to treat, prevent or ameliorate 
an immune system deficiency (e.g. tumor or cancer or a viral, fimgal, bacterial or 
parasitic infection) in a subject; and that the CpG can be administered as a vaccine 
adjuvant to stimulate a response to a vaccine. As previously stated, the 
specification does not set forth enablement for the scope of the claimed invention, 
or for the statements in the specification regarding treatment, prevention or 
amelioration. 

The state of the art regarding the use and function of immunostimulatory 
oligonucleotides is unpredictable. At the time the pending patent application was 
filed, 1995, the state of the art was unpredictable regarding the immuno- 
stimulatory oligonucelotides (CpG) and its use as an adjuvant, immunopotentiator, 
or as a confound alone to treat, prevent or ameliorate an immune system 
deficiency (e.g. tumor or cancer or a viral, fungal, bacterial or parasitic infection) 
in a subject. Threadgill et al 1 998 teaches that oligonucleotides containing 
stimulatory unmethylated CpG dinucleotides may not be useful adjuvants when 
given simultaneously with bacterial PS vaccines (abstract). The oligonucleotide 
would not be usefiil in a method of stimulating a response in a subject to a bacterial 
vaccine. Polysaccharide-specific antibody levels were reduced in mice 
coadministered CpG and high-MW PS as compared to mice administered high- 
MW PS with NSCpG oligo or PS alone without an adjuvant (p. 80). Threadgill et 
al states that based on in vitro and short term in vivo experiments, some 



Application/Control Number: 10/789,536 
Art Unit: 1645 



Page 5 



investigators have suggested that oligonucleotides containing CpG motife could be 
used as adjuvants for inducing an improved immune response to normally poor 
immunogens (p. 77). However, Threadgill et al, in 1998, states that more 
experimentation in animals should provide the information necessary to evaluate 
more fully the potential of CpG oligos as a vaccine adjuvant (p. 81). 

The state of the art after the filing date of the claimed invention appears to 
indicate that CpG functions as an adjuvant in some viral compositions (see for 
example Gallichan et al, 2001 and Harandi et al, 2004). However, the state of the 
art at the time of the invention did not indicate or suggest the use of a vaccine 
composition con^rising CpG or CpG alone in the scope of the methods presently 
claimed. Further, there are numerous possible immunostimulatory oligonucleotide 
sequences within the scope of the claimed CpG and it is not clear that each one 
would function as claimed. 

Factors to be considered in determining whetiier a disclosure would require 
undue experimentation have been summarized in In re Wands. 858 F.2d 731, 
8USPQ2d 1400 (Fed. Cir. 1988). They include (1) the quantity of experimentation 
necessary, (2) the amount of direction or guidance presented, (3) the presence or 
absence of working examples, (4) the nature of the invention, (5) the state of the 
prior art, (6) the relative skill of those in the art, (7) the predictability or 
unpredictabiUty of the art, and (8) the breadth of the claims. 

Regarding points 1-3, the pending specification does not provide sufficient 
evidence of a working example and as a result this would require undue 
experimentation for the person of skill in the art to practice the claimed invention. 
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The state of the art, the unpredictability of the art and the scope of the invention 
have been discussed above. In view of all of the above, it would require undue 
experimentation for the skilled artisan to practice the claimed invention. 

The rejection is maintained for the reasons of record. Applicant's arguments 
filed July 11, 2005 have been fully considered but they are not persuasive. 
Applicants have asserted that there are over "300 oligonucleotides that contained 
methylated, unmethylated, or no CpG dinucleotides in various sequence contexts 
were synthesized and examined for in vitro effects on spleen cells (representative 
sequences are listed in Table 1). These and many other working examples are 
presented in the specification. In particular the cumulative data strongly supports 
the use of CpG oligonucleotides as adjuvants. For instance the following data is 
relevant on B cell activation, IL-6 and IL-12 induction. . . " (see p. 7 of remarks).. 
However, it is noted that only Example 6 of the instant invention is an in vitro 
study tiiat looks at B cell stimulation (see p. 27). Example 8 of the instant 
specification concerns in vivo induction of IL-6; CpG was the only conqjonent 
administered to the mice (see p. 27). The claims are directed to methods for 
stimulating a subjects response to a vaccine conprising administering an 
immunostimulatory oligonucleotide adjuvant and a vaccine. Example 8 only 
administers the oligonucleotide; this does not appear to be of the same scope as die 
claimed method. Applicants have asserted that they were the first to discover that 
CpG oligonucleotides promote an antigen specific immime response, and are thus 
useful as vaccine adjuvants. However, none of the exan:q)les set forth in the 
specification enable this concept of administering the CpG and antigen as a 
vaccine conposition to promote an antigen specific immune response. Further, 
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the claims merely recite "subjects response to a vaccine"; does Applicant intend 
this to mean an immune response or protection? 

Applicants have cited several references (i.e. Cooper et al, 2004; Chu et al, 
2000; Hunter et al, 2001; Lefeber et al, 2003; Von Hunolstein et al, 2000; and 
Mariotti et al, 2002) on pages 8-10 of the July 11, 2005 amendment. It is noted 
that all of tiiese references were published after the effective filing date, 1994, of 
the instant application. The references were published post filing. Applicants' 
claimed invention must be enabled at the time of filing. It is noted that the 
specification describes the steps of the claimed method to one skilled in the art, but 
does not provide any evidence that any of tiie claimed methods would fimction in 
vivo or in vitro. The issue of correlation is related to the issue of the presence or 
absence of working examples. Correlation as used herein refers to the relationship 
between in vitro or in vivo animal model assays and disclosed or a claimed method 
of use. An in vitro or in vivo animal model example in the specification, in effect, 
constitutes a working example, if that example correlates with a disclosed or 
claimed method invention. If there is no correlation, then the examples do not 
constitute working examples, (see MPEP 2164.02) The pending specification 
does not set forth such correlations for a working example of the claimed in vivo 
method. Further, the specification would have been enabling as of the filing date 
involves consideration of the nature of the invention, the state of the prior art and 
the level of skill in the art The state of the art is what one skilled in the art would 
have known, at the time the application was filed, about the subject matter to 
which the claimed invention pertains. The relative skill of those in the art refers to 
the skill of those in the art in relation to the subject matter to which the claimed 
invention pertains at the time the application was filed. The specification must be 
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enabling as of the filing date, not evidence provided several years after the date of 
filing. The state of the art for a given technology is not static in time. It is entirely 
possible that a disclosure filed on January 2, 1990, would not have been enabled. 
However, if the same disclosure had been filed on January 2, 1996, it might have 
enabled the claims. Therefore, the state of the prior art must be evaluated for each 
application based on its filing date, (see MPEP 2164.05(a)) 

It is also noted that none of the claims recite a specific dosage of CpG or an 
effective amount for any purpose. The claims recite "stimulating a subjects 
response to a vaccine"; does this necessarily mean an immune response or 
protective immune response? It is also noted that the claims as written could also 
encompass administration of DNA vaccines; which the instant specification does 
not enable. 

Further, biological responses to the administration of CpG containing 
oligonucleotides vary, however, depending on the mode of administration and the 
organism (see McCluskie et al Molecular Med,, 1999, 5/5:287-300 in its entirety, 
and especially on p. 296; see Krieg et al. Immunology Today, 2000, 21/10:521- 
526, especially p. 524). Wohlleben et al 2001 (TRENDS in Immunology, 2001, 
22/1 1 :61 8-626) studied the effects of CpG on atopic disorders such as allergic 
asthma. CpG-ODNs have multiple stimulatory effects on lymphocytes, including 
DCs, macrophages, B cells, natural killer (NK) cells and T cells (p. 619). The state 
of the art questions whether "CpG-ODNs can be used in humans to inhibit the 
development of asthma? In vitro experiments have shown clearly that human cells 
react to CpG-DNA in a similar manner to lymphocytes firom rodents. . . . The results 
obtained fi-om animal models suggest tiiat it is probable that these approaches 
might also be successful in himians to reduce the development of atopic disorders. 
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However, treatments using CpG-ODNs rely both on innate and adaptive pro- 
inflammatory Thl immune responses to inhibit Th2 responses. For this reason, 
harmful side effects of the treatment need to be ruled out. Besides potential 
problem of inducing strong inflammatory responses at the site of exposure to 
allergen, the use of CpG-DNA could also have other serious side effects. It has 
been reported that the application of CpG-ODNs can cause septic shock in mice. 
A further potential problem might be the development of autoimmune disease after 
application of CpG-DNA. Residual autoreactive T cells might become sufficiently 
activated to cause disease after encountering APCs tiiat have been unspecifically 
activated by CpG-DNA." (p. 620, col. 2) Wohlleben et al teaches that all 
approaches that induce Thl responses have the potential side effects of Thl -cell- 
mediated inflammation, potentially causing serious tissue damage (p. 624, col. 1). 
Kline et al 2002 (Am J. Physiol. Lung Cell Mol. Physiol, 2002, 283:L170-L179; 
Kline et al, J. Immunol., 1998, 160:2555-2559) teaches that a single treatment of 
CpG-ODN alone was ineffective in reducing the manifestations consistent with 
asthma in this animal model (p. LI 72, col. 2; see also p. LI 78, paragraph bridging 
cols. 1-2). Kline et al 2002 teaches that splenocytes from OVA-treated mice did 
not develop an antigen-specific Thl phenotype. However, mice treated with CpG 
ODN and OVA had a marked shift toward a Thl response to antigen as well as 
reduction in airway eosinophiha, serum IgE and bronchial hyperreactivity (p. 
L176, col. 2). 

Weiner (J. Leukocytes Biology, 2000, 68:456-463) states furthermore that 
the molecular mechanisms of CpG oligonucleotides' immunostimulatory effects 
are not yet understood (see p. 461). And while the biological effects of some 
chemical modifications have been studied for CpG containing oligonucleotides, 
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such as 2'-0-methyl modifications, phosphorothioate intemucleotide linkages and 
5-methyl cytosine substitutions, the incorporation and positioning of chemical 
modifications relative to the CpG dinucleotide are highly unpredictable (see 
Agrawal et al Molecular Med. Today, 2000, 6:72-81, especially on pp. 78-80; 
pages 3 1 -32 of the instant specification). 

Hussain et al 2004 also teaches that the "[C]ombined data from our studies 
with the murine model of allergic rhinitis and limited data from skin favor the idea 
ttiat CpG ODN may be an attractive therapy in the treatment of acute atopic 
dermatitis. On the other hand, chronic AD skin has significantly fewer IL-4 and 
IL-13 mRNA-expressing cells but higher numbers of IL-5, GM-CSF, IL-12, and 
IFN-Y mRNA expression than has acute AD skin (Leung, 1999). For that reason, 
the long-term benefits of treatment with CpG ODN remain speculative." (see p. 27, 
col. 1). ' 

Further, Satoh et al (Fukushima Igaku Zasshi, 2002, 52/3:237-250, abstract 
only) teaches that CpG-ODN is responsible for worsening of allergic contact 
dermatitis. "S.c. applied CpG ODN one day before sensitization of naive mice 
significantly enhanced the ACD to DNFB which showed severe edema with 
massive CD8+ T cell infiltration." (absfract) Satoh et al also teaches that "[TJhese 
results indicate that CpG ODN vaccinations may elicit and aggravate side effects 
such as harmful CD8+ T cell-mediated type IV hypersensitivity responses." 
(abstract) Dziadzio et al (Handbook of Experimental Pharmacology, 2004, 
161 (Pharmacology and Therapeutics of Asthma and COPD):273-285, abstract 
only) teaches that "[V]arious combinations of plasmid DNA, inmninostimulatory 
oligonucleotide (ISS-ODN), and proteins have been studied in murine models to 
evaluate the effectiveness of DNA vaccination. The success in skewing the 
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immune response towards a Thl phenotype in mice still needs to be evaluated in 
humans. The use of DNA vaccination as a treatment for allergic disease remains a 
viable option for the future." (abstract) Metzger et al (J. Allergy Clin. Immunol., 
1999, 104/2 Pt. 1:260-266) teaches &at oligonucleotide therapy for asthma seems 
unlimited, but confirmation awaits the extension fi-om animal models to human 
studies (abstract only). 

Further, Van Uden et al (J. Allergy Clin. Immunol, 1999, 104:902-910) 

teaches that although "ISS are generally considered by researchers in this field to 

i 

be modular 6-mer units, it has been difficult to determine the minimum stimulatory 
motif length. One study showed that a minimum length of 1 8 bases was required 
but tiiat a length of 22 bases gave greater activity. Another study demonstrated 
good activity with a 15-mer ODN. Still another study used cationic lipid 
transfection to show a stimulatory effect witii a 6-mer ODN." (p. 904, col. 1) Van 
Uden et al teaches that each ISS appears to have a different minimum length 
because crucial flanking bases would be variably distant fi*om the core (p. 904, col. 
2). Van Uden et al indicates that the ISS may be a promising method of 
treatment/prophylaxis for allergic disease, but that there are also come potential 
side effects that must be considered. The "immune system is delicately balanced 
between immunity and tolerance, between Thl and Th2, and between inflammation 
and unresponsiveness. There is always the possibility of unwanted effects of the 
powerfiil immune stimulation that ISS delivers." (p. 907, col. 2) LPS is similar to 
ISS, in view of this some of the same problems observed with LPS are potential 
problems with ISS (p. 907, col. 2). ISS could cause excessive local inflammation 
as seen with other powerful Thl adjuvants, such as CPA (p. 908, col. 1). The state 
of the art, taken as a whole, is still unpredictable with regard to the use of ISS- 
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ODN in treating allergic asthma/asthma in an asthmatic subject (human or 
otherwise) in need of such treatment. Kussebi et al (Curr. Med. Chem — Anti- 
Inflammatory & Anti- Allergy Agents, 2003, 2:297-308) teaches that, "[I]n general, 
the direct conjugation of CpG-ODNs to allergenic proteins or peptides was more 
effective than their co-administration (citation omitted), possibly because of 
enhanced interaction with dendritic cells via the CpG moiety (citation omitted)." 
(p. 300, col. 1) The state of the art is unclear regarding the use (concentrations, 
conq)osition (linked or unlinked to antigen), formulations, modes of 
administration, number of dosages, etc) of these CpG. 

The amount of direction or guidance presented in the specification and the 
absence of working examples is a hindrance to practicing the claimed invention. 
Applicants have not provided guidance in the specification toward the claimed 
methods. One skilled in the art would not accept on its face in view of the lack of 
examples given in the specification as being representative of the successfiil 
in view of the lack of guidance in the specification and the known unpredictability 
associated with the ability to predict the biological effects exerted by administering 
any immunostimulatory oligonucleotide and antigen to a subject. The specification 
as filed fails to provide particular guidance which resolves the known 
unpredictability in the art associated with effects of CpG or any 
immunostimulatory oligonucleotide. The quantity of experimentation required to 
practice Ihe invention as claimed would require the de novo determination of 
accessible target sites, modes of delivery and formulations of the claimed 
oligonucleotide. Since the specification fails to provide particular guidance for the 
claimed method and the art teaches that this is not yet possible (i.e. highly 
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unpredictable), it would require undue experimentation to practice the invention as 
presently claimed. 

5. Claims 37 and 46-54 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Tokunga et al (EP 468520 A2). 

Tokunga et al discloses an immunostimulatory oligonucleotide of 10-100 
bases having a specific formula that shows sfrong immunostimulatory activity 
(abstract). The prior art discloses immunostimulatory remedies capable of 
arresting and curing susceptible to medicines having immunopharmacological 
activity (p. 2). Tokunga et al discloses oligonucleotides comprising the AACGTT 
sequence (elected species) (see p. 3). Tokunga et al discloses that the 
immunostimulatory remedies can be used alone or in combination with other 
therapeutic means against such diseases tiie outbreak of which can be suppressed, 
or the progress of which can be arrested or delayed, by the functions of the 
immune system and lists numerous diseases and conditions (p. 4). The examples 
disclose method of administering the CpG to a subject and administering the CpG 
and an antigen to a subject (see examples). 

The prior art discloses the claimed invention. Since the Patent Office does 
not have the facilities for examining and comparing applicants' methods with the 
methods of the prior art reference, the burden is iq)on applicants to show a 
distinction between the material structural and functional characteristics of the 
claimed methods and the methods of the prior art. See In re Best 562 F.2d 1252, 
195 USPQ 430 (CCPA 1977) and In re Fitzgerald et al.. 205 USPQ 594. 
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The rejection is maintained for the reasons of record. Applicant's arguments 
filed July 11, 2005 have been fully considered but they are not persuasive. 
Applicants do not agree with the assertion that Tokunaga et al discloses the 
claimed invention, in particular the immunostimulatory oligonucleotide adjuvant. 
Applicants further assert that there are not examples of the administration of a 
composition comprising the oligonucleotide and an antigen as required by the 
claimed method. However, the components of the composition that Applicants' 
claimed method administers to the subject is present in the cortposition disclosed 
by Tokunaga et al (immunostimulatory oligonucleotide and antigen) and the art 
discloses that same reasons for administration of the composition; see pp. 4-5 of 
Tokunaga et al. It is noted that the prior art may not specifically recite the word 
"adjuvant"; however the art discloses that the immunostimulatory oligonucleotides 
are immunopotentiators. On-line Medical Dictionary and Stedman' Medical 
Dictionary define an immunopotentiator as any of a wide variety of specific or 
non-specific substances which on inoculation enhances or augments an immune 
response. Further, Dorlands Medical Dictionary defines an immunopotentiator as 
an agent that specifically or non-specifically enhances or augments the immune 
response, such as an adjuvant Therefore, it would appear that the oligonucleotides 
disclosed in Tokunaga et al are immunostimulatory oligonucleotide adjuvants. 

6. It is noted that Applicants have numerous patent applications claiming 
various compositions and methods using the immunostimulatory oligonucleotides 
of the presently claimed invention. The Examiner requests that Applicants 
identify those pending applications that are related to the claimed invention and 
having pending related claims in order to avoid ODP situations. 
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7. No claims are allowed. 

8. The references cited or used as prior art in siq)port of one or more rejections 
in the instant Office Action and not included on an attached form PTO-892 or form 
PTO-1449 have been previously cited and made of record in Applicants' related 
applications. 

9. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to N. M. Minnifield whose telephone number is 
571-272-0860. The examiner can normally be reached on M-F (8:00-5:30) Second 
Friday Off 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Lynette R.F. Smith can be reached on 571-272-0864. The 
fax phone number for flie organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding tiie status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-^i?^^$T97 (fclPfree),- "-^ 



NMM 

February 7, 2005 
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adjuvant (adjoo-Va'nt) 

1. A substance added to a drug product formulation that 
affects the action of the active ingredient in a 
predictable way. 

2. In immunology, a vehicle used to enhance 
antigenicity; e.g., a suspension of minerals (alum, 
aluminum hydroxide, or phosphate) on which antigen 
is adsorbed; or water-in-oil emulsion in which antigen 
solution is emulsified in mineral oil (Freund incomplete 
adjuvant), sometimes with the inclusion of killed 
mycobacteria (Freund's complete adjuvant) to further 
enhance antigenicity (inhibits degradation of antigen 
and/or causes influx of macrophages). 

3. Additional therapy given to enhance or extend primary 
therapy's effect, as in chemotherapy's addition to a 
surgical regimen. 

4. A treatment added to a curative treatment to prevent 
recurrence of clinical cancer from microscopic residual 
disease. 

[L. ad-juvo, pres. p. -juvans, to give aid to] 
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imm unopotentiation (im*mu-no-po-ten'ti-a-tion) (im"u-no-po-ten"she-a'sh 
[schwa]n) enhancement of the immune response by use of an adjuvant or immunostimulant. 

immunopotentiator (im-mu-no-po-ten-ti-a-tor) (im"u-no-po-ten'she-a-tor) an 
agent that specifically or nonspecifically enhances or augments the immune response, such 
as an adjuvant, BCG vaccine, or transfer factor. 
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immunopotentiator (imu-rio-po-ten 'She-a-tVr) 

Any of a wide variety of specific or nonspecific substances 
whicli on inoculation enhances or augments an immune 
response. 
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immunopotentiator 

Any of a wide variety of specific or non-specific substances whicli on inoculation enhances or augments an immune response . 
(05 Mar 2000) 

Previous: immunoperoxidase technique , immunophenotyping , immunophilin , Immunopotentiation 
Next: Immunoprecipitation , immunoproliferative disorders 
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